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For pure metals three types of given dependences are observed:
1) the polytherm has its convex side facing the abscissa, which
is probably explained by the weakening of bonds during the
thermal expansion of a fluid; 2) the curve has its concave
side to the abscissa, the activation energy increases with a
rise in temperature, which can be caused by atr increase in the
coordination number, the integral bond energy increases,
regardless of the possible weakening of a single bond, this can
als6 take place in the case of intensive metallization of
primarily covalent bonds; 3) the given linear dependence, the
invariability of E with a rise in temperature is probably
explained by the compensating effect of several factors.
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TEMPERATURE DEPENDENCES OF THE VISCOSITY OF
LIQUID METALS

M. P. Bogdanovich and B. A. Baum

The activation energy of viscous flow E with a temperature in-

variability of the flow units is defined by the expression [l.

E R d (dgv)

where v is the coefficient of kinematic viscosity.,

For pure metals three types of dependences of lg v on T-1 are

observed:

1. The polytherin has its convex side facing the abscissa, which

io probably explained by the weakening of bonds during the thermal

expansion of a fluid,

2. The curve has its concave side to the abscissa. The activa-

tion energy increases with a rise in temperature, which can be caused

by an increase in the coordination number. The integral bond energy

increases, regardless of the possible weakening of a single bond.

This can also take place in the case of intensive metallization of

primarily covalent bonds.

3. The linear dependence of lg v on T 1 . The invariability of

FTD-HT-23-1099-71 1



E with a rise in temperature is probably explained by the compensating

effect of several factors.

A combination of the above dependences is also possible.

The first type is characteristic for Cu, Ag, and to a certain

extent for Cr, Fe, Co, Ni (for example, [1, ?], and the second is

characteristic for Li, Na, K, Si [l, 3], while the third is character-

istic for Zn, Cd, fig, Pb, Sn, Bi [3, 4].

bor alkaline metals Li, Na, K (see the figure) the experimental

shape of the temperature dependence of v is explained by an increase

in the coordination number, which is confirmed by the data of X-ray

structural analysis [3, 5]. The heating of liquid silicon is obviously

accompanied not only by an increase in the coordination number but also

by the decay of complexes with permanent bo, ds and the metallization of

the bonds that occurs in connection with this [i]. In this case the

dimensions of the flow units are changed, and the value of E calculated

from equation (1) does not reflect the true energy value of the inter-

particle interaction in the melt.

The constancy of E in such metals as Pb and Zn cannot be explained

only by an increase in the coordination number, because in the liquid

state it is also quite high at Trnn' We can assume that in these metals

the magnitude of the charge of the ions participating in the viscous

flow increases, the dimensions of the ions decrease, and their mobility

increases. This concept is confirmed to a certain extent by data on

the temperature coefficient of electrical rcsistance 0 = dp/dT. Thus,

for Zn, Cd, Hg, In, Pb, Sn and BI, a in the liquid state (0 ) is less

than in the solid state (0 B) [6, 7]. At the same time, in Na, K, Cu,

and Ag [8, 9] BM > B'

It is interesting to note that the temperature dependence of the

viscosity of liquid gallium [10] is of a more complex (mixed) nature

(see the figure). Up to 230'C it is linear. This, as in the preced-

ing case, can be explained by the metallization of the bonds and by a

certain increase in the coordination number. At temperatures of 230

and 560 0 C there are observed bends corresponding to the transfer to
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the second type of dependence. Since the existence of groupings with
primarily covalent bonds [5] is not excluded in gallium, we can assume
that they are most intensely destroyed here.

0,6

44 / //

4.0 2104-!

7 2Dependence of lg (v10 m /s)on l/T for certain liquid
metals.
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